Background: Pattern identification is a unique diagnostic method of traditional Oriental medicine that has recently been the target of questionnaire-based research. Sasang (four-types) constitutional medicine (SCM) is a practice in traditional Korean medicine that seeks to promote objectivity in diagnostics. This paper attempts to illuminate the relationship between constitutions and the pathogenic factors of pattern identification through questionnaires completed by menopausal women about their symptoms. Methods: From March to October 2012, we examined 291 women from the general population, with ages ranging from 40 to 60 years, applying the Kupperman index, the Menopause-Specific Quality of Life Questionnaire (MENQOL), pattern identification based on the Diagnosis System of Oriental Medicine (DSOM), and SCM. We then analyzed the relationship between constitutional type and pathogenic factors. Results: No significant differences were found in the scores of either the Kupperman index or MENQOL questionnaire in relation to constitutional type. However, in a statistical analysis correlating the DSOM pathogenic factor scores (PFS) with the scores of the Kupperman index and MENQOL vasomotor subscale, heat showed a significant positive correlation with SoYang type (SY) and TaeEum type (TE), but not SoEum type (SE), while insufficiency of yin and insufficiency of yang, as well as blood deficiency, showed a significant positive correlation with the TE and SE types.
Introduction
"Climacteric" refers to a certain period in a woman's mid-life when menstruation stops permanently and reproductive ability ends. The term encompasses biological as well as psychosocial and cultural implications. During the years before menopause, mental and physical problems may arise as female hormones begin to decrease. This condition is termed climacteric syndrome.
In Oriental medicine, a basic characterization of climacteric phenomena can be derived from the concept of "Neijing." A number of symptoms such as kidney qi deficiency, reproductive substance (天癸) (233) exhaustion, weakening of the Thoroughfare and Conception vessels (衝任脈), gradual loss of reproductive function, and gradual decline in organ function are reported in premenopausal and postmenopausal women. In the presence of these symptoms, the body's Yin and Yang equilibrium becomes disrupted, which leads to disease. Therefore, it is often assumed that the etiology of menopause involves kidney deficiency (腎虛). 1) However, as the liver and Thoroughfare vessel govern and direct "the sea of blood" while the Conception vessel directs all of the Yin channels, 2) menopause can rather be considered to result from a lack of Yin-blood. [3] [4] Oriental medicine practitioner Lee Je-Ma postulated the theory of Sasang constitutional types in his 1894 book called Dongeuisusebowon (東醫壽世保元), or Longevity & Life Preservation in Oriental Medicine. The theoretical foundation of Sasang (four-type) constitutional medicine (SCM, 四象醫學) is that humans can be divided into four constitutional types--TaeYang type (TY, Greater Yang), SoYang type (SY, Lesser Yang), TaeEum type (TE, Greater Yin) and SoEum type (SE, Lesser Yin)--according to various factors like the size of the lungs, liver, spleen, and kidneys. [5] [6] Lee Je-Ma believed that humans are born in a physiological state of imbalance. If the physiological imbalances progressively accumulate, this eventually causes a pathological state. He also thought that an increase in these imbalances triggers further complications, with particular tendencies associated with different Sasang constitutional types.
5)
Therefore, we hypothesized that the pathogenesis and pathology of facial flushing associated with menopause may differ between the Sasang constitutional types. Pattern identification is a unique diagnostic method of traditional Oriental medicine that has recently been the target of questionnaire-based research studies. [7] [8] [9] [10] SCM is a practice of traditional Korean medicine that seeks to promote objectivity in diagnostics. [10] [11] [12] [13] [14] [15] Although their diagnostic methods are different, SCM and pattern identification share similar principles and backgrounds. However, little research has been done on the relationship between them. The study reported here attempts to illuminate the relationship between Sasang constitutional type and the pathogenic factors of pattern identification through questionnaires for menopausal women.
Methods
We examined middle-aged women to determine whether or not the pathogenesis and pathology of menopausal symptoms varied significantly according to constitutional type. The study, approved by the institutional review board of our hospital (no. 2011-06), was conducted from March to October 2012. Applying acceptance criteria for clinical studies that entail a confidence level of 95% and a significance level of 5%, with a margin of error of 5.75%, the minimum required number of test subjects was 291. The participants selected were 291 women in the perimenopausal stage, aged 40 to 60 years. The population distribution according to constitutional type was as follows: SY (n = 53), TE (n = 131), SE (n = 103), and TY (n = 4). The number of TY women, however, was so small that their inclusion could have adversely affected the reliability of the statistical analysis. Thus, women categorized as TY were excluded, leaving a final total of 287 participants in the analysis, with a 95% confidence level (significance level of 5%) and a margin of error of 5.79%.
The participants were evaluated using the Kupperman index, Menopause-Specific Quality of Life Questionnaire (MENQOL), pattern identification based on the Diagnosis System of Oriental Medicine (DSOM), and SCM. 
Diagnosis
ㆍ To identify the characteristics of the test subjects from the viewpoint of Oriental medicine, we categorized the participants according to their Sasang constitutional types and performed pattern identification. -A specialist in SCM conducted constitutional diagnosis using responses from the Constitutional Diagnosis Questionnaire 16) in combination with photos of the participants. -For pattern identification, the Diagnosis System of Oriental Medicine (hereafter DSOM) [17] [18] was used. ㆍ For the survey of menopausal symptoms, the Kupperman index 19) and MENQOL 20) were used. From the MENQOL, only the vasomotor subscale was used, as it is associated with climacteric hot flushes.
Diagnosis System of Oriental Medicine: DSOM
The DSOM is an online survey diagnosis system. Oriental medicine generally uses pattern identification for diagnosis according to qi-blood, yin-yang, fluid-humor, visceral organs, and cold-heat-drynessdampness, which are the most fundamental units of the Oriental diagnostic system. On the basis of those patterns, 16 pathogenic factors (病機) were selected from the DSOM, and a questionnaire was produced pertaining to the primary and secondary symptoms of each pathogenic factor.
21)
The pathogenic factors selected from the DSOM included qi deficiency (氣虛), blood deficiency (血 虛), qi stagnation (氣滯), blood stasis (血瘀), yin deficiency (陰虛), yang deficiency (陽虛), cold (寒), heat (熱), dampness (濕), dryness (燥), liver, heart, spleen, kidney (腎), phlegm (痰), and lung (肺) (22) .
The pathogenic factor scores (PFS, 病機點數) were derived from questionnaire responses on a 5-point Likert scale collapsed into a 3-point scale, as follows: ⑤ Strongly agree (100 points); ③ Average (50 points); ① Strongly disagree (0 points).
The standard of reliability was based on the pathogenic factor index (病機指標), a measure of how many primary symptoms were reported by a given participant for each pathogenic factor. In this study, analysis was limited to pathogenic factors demonstrating reliability. 21, 23, 24) 
Statistical methods
Statistical analysis was performed using the statistical package SAS 9.1. The chi-square test was used for the homogeneity test to determine the ratio of different constitutional types in the test group. Furthermore, a stepwise regression analysis was conducted to determine correlations between DSOM 
Results

Basic characteristics
The overall average age of the participants was 52.76 years (4.43 error). The number and average age for each Sasang constitutional type were as follows: SY (n = 53), 52.32 years; TE (n = 131), 52.71 years; and SE (n = 103), 53.04 years. These demographic characteristics are shown in Table 1 .
Among the 287 test participants, 172 (59.93%) had not experienced menopause and 115 (40.07%) had entered menopause. The menopausal status of the participants according to constitutional type is shown below in Table 2 .
Menopausal index analysis
The participants' overall mean scores from the Kupperman index and MENQOL and the mean scores for each Sasang constitutional type are shown in Table 3 .
No significant differences relative to constitutional type were found in the average scores for the Kupperman index and the MENQOL.
Correlations between the DSOM PFS and the Kupperman index
We examined the relationship between the Kupperman index scores and the DSOM PFS to investigate whether or not the pathogenesis and pathology of menopausal symptoms varied according to constitutional type.
Because a significance level of 0.15 is typically used in stepwise regression analysis, we considered a p-value of <0.15 for each regression coefficient as significant. 25) The findings on correlations between the DSOM PFS and the Kupperman index according to constitutional type are shown in Table 4 .
Correlations between the DSOM PFS and MENQOL vasomotor scores
The findings on the correlations between the DSOM PFS and MENQOL vasomotor scores according to constitutional type are shown in Table 5 . 
Discussion
To investigate differences in the pathogenesis and pathology of menopausal symptoms according to constitutional type, the Kupperman index and the MENQOL were used to determine the degree of severity of the participants' menopausal symptoms. In particular, the Kupperman index is a scale for evaluating menopause-related symptoms used widely in many studies. We also used the MENQOL, a self-administered questionnaire consisting of 29 questions divided into four subscales: vasomotor (items 0103), psychosocial (items 0410), physical (items 1126), and sexual (items 2729). Because this study focused on facial flushing, the only component of the MENQOL used in the statistical analysis was the vasomotor subscale.
No significant differences by constitutional type were found in the scores of either the Kupperman index or the MENQOL, suggesting that the severity and types of symptoms experienced by women of different constitutional types display no clear distinctions (Table 3) . In addition to the symptom of facial flushing that is the focus of this study, the Kupperman index also includes questions about other physical and psychological symptoms. The vasomotor subscale of the MENQOL, meanwhile, is limited to questions about hot flashes or flushes, sweating, and night sweats, such as experiencing a hot feeling on the face or sweating at night. 27) Such symptoms are thought to be related to yin insufficiency. The results from the correlation analysis of the Kupperman index and the DSOM PFS found the following significant positive correlations for different constitutional types: dampness, liver, and spleen in SY women; blood deficiency, yang insufficiency, heat, liver, and heart in TE women; and blood deficiency, qi stagnation, yin insufficiency, and dampness in SE women. Meanwhile, a significant negative correlation was found for the DSOM PFS of qi stagnation in SY women (Table 6 ).
In the results from the vasomotor subscale of the MENQOL questionnaire, the following significant positive correlations were found between DSOM PFS and different constitutional types: heat, heart, and phlegm in SY women; yin insufficiency, yang insufficiency, and heat in TE women; and yin insufficiency, yang insufficiency, and dampness in SE women. Meanwhile, the DSOM PFS showing (238) significant negative correlations were dampness in TE women and liver and spleen in SE women (Table 6) .
Thus, in the correlation analysis between the DSOM PFS and the MENQOL's vasomotor subscale, a measure largely associated with the typical menopausal symptom of hot flashes or facial flushing, we were able to identify some statistical differences in relation to different constitutional types.
Heat, the DSOM PFS believed to have the strongest relationship with menopausal hot flushes, showed a significant positive correlation in SY and TE, but not in SE. Yin insufficiency and yang insufficiency, which are considered pathogenic factors resulting from weakness or lethargy during the menopausal period, showed significant positive correlations in TE and SE, but not in SY. The implication is that hot flashes and facial flushing are caused chiefly by heat in SY and by heat and yin insufficiency in TE, while in SE, the primary cause is not heat but rather weakness or lethargy.
According to SCM theory, the SY type can be characterized by interior febrile diseases (裏熱證) with symptoms like tidal fever, hot flashes and facial flushing, and night sweats. The TE type can also be characterized by interior febrile diseases such as dry-constipation pattern (燥澁煩肺證), liver dry heat pattern (肝燥熱證), and dry heat pattern with Yin-blood consumption pattern (陰血耗渴證). However, the SE type is typically associated with interior cold diseases, and no real heat-induced diseases. [5] [6] , 28) The results of this study are in concordance with the classic of SCM, Dongeuisusebowon.
29)
The results from the Kupperman index, on the other hand, are more complicated. This can be considered a likely result of the broader scope of symptoms included in the questionnaire. As in the results from the MENQOL questionnaire, the DSOM PFS of the TE and SE types indicated such weaknesses as blood deficiency, yin insufficiency, and yang insufficiency, while those of the SY type did not. Heat was significant only in the TE type.
Heart, which is a DSOM factor associated with stress, had a positive correlation with the TE and SY types, as did qi stagnation in the SE type. A high spleen-related PFS in the SY type was thought to relate to nervous stomach disorders.
The chief causes of facial flushing generally include kidney deficiency, deficiency fire, yang deficiency, and dual deficiency of yin and yang. 1) However, in this study, we were able to identify some variance within this framework according to the characteristics of the different constitutional types. That is, the variance can be said to result from different physiological imbalances associated with the Sasang constitutions, as described below.
30)
The SY type has weak kidney function and strong spleen function, which can cause moisture metabolic disturbance.
In the TE type, the lungs are hypoactive, which may lead to peripheral blood circulation disorders from overall metabolic degradation, while the liver is hyperactive, resulting in a yin-blood consumption pattern. As such, the TE type can be characterized by a state of weak consumption and strong storage of qi and body fluids.
The condition of the SE type is marked by weak raw material intake and strong waste discharge due to a congenitally hypoactive spleen group and hyperactive kidney group.
30) The SE type can be characterized by deficiency of qi and blood, and is prone to consumptive disease. Dampness stagnates easily due to insufficient raising of middle qi. The SE type may be timid and very meticulous, and their qi stagnates easily. The participants in this study were women in the age range of 40 to 60 years who had not sought treatment for facial flushing or hot flushes. It should be noted that these findings may not apply to women experiencing such symptoms. In the future, more research is needed to confirm that facial flushing associated with menopause may vary among the four different constitutional types.
Originally, the goal of the study reported here was to compare the health condition of pre-and post-menopausal women from the viewpoint of Oriental medicine. However, we were unable to recruit two groups with the appropriate characteristics.
In Western medicine, the explanation for the occurrence of menopause in women around age 50 is ovarian aging. But in Oriental medicine, it is explained by the aging of the Yangming meridian and the Thoroughfare and Conception vessels (衝任脈).
The main cause of one of the typical menopause symptoms, facial flushing, is blood and yin deficiency, two pathogenic factors which tend to be common in middle-aged women. In principle, the greater a woman's deficiency of blood and yin, the more severe facial flushing she will experience.
This was the rationale for our investigation of the severity of menopausal symptoms in middle-aged women according to their health condition. The results of the study turned out to be consistent with the theories of TCM.
Limitations of this study's results:
In this study, we investigated the relationship between facial flushing and the health condition of middle-aged women, as well as correlations with different Sasang constitutions. However, a limitation of the study is that facial flushing was not limited to menopausal syndromes. It also occurred as a particular health condition of middle-aged women undergoing aging of the Thoroughfare and Conception vessels (衝任脈), and thus likely to have blood and/or yin deficiency. "This paperwas supported by 2014 Dongeui University research grants"
